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CLAIMS 



[Claim(s)] 

[Claim 1] A dielectric porcelain constituent characterized by containing less than [ 10mol% ] as 
less than [ 10mol% ] and Zr02, and containing less than [ more than 1 9.0mol%24mol% ] as Ta 205 
as less than [ 10mol% ] and NiO as less than [ 10mol% ] and MgO as less than [ more than 
59.0mol%66.0mol% ] and ZnO as BaO. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the invention on industry) 

This invention relates to the dielectric porcelain constituent which had a high dielectric constant 
and high unloaded Q, and is stable also as for the temperature characteristic. 
(Prior art) 

Generally, the dielectric porcelain which had a high dielectric constant and high unloaded Q, and 
the temperature characteristic also has is used for dielectric strong **** and the dielectric 
substrate which are used for the signal circuit of RF fields, such as microwave and a millimeter 
wave. 

Conventionally, as this kind of dielectric porcelain, Ba(Mg-nickel-Ta) O systems (JP.60- 
216407,A), such as Ba(Zn-Ta) O system (JP,59-4848,B), Ba(Zn-Nb) O system (JP.59-48483.B), 
and Ba(Zn-Ta-Nb) O system (JP,59-23044,B), Ba(Mg-Co-Ta) o system (JP,61-8804,A), etc. are 
proposed, for example. 
[Problem(s) to be Solved by the Invention] 

However, derivative porcelain which consists of a presentation like the three above-mentioned 
patent announcement official reports, Although a dielectric constant is high, with 30-40 unloaded 
Q Although it is as small as about 5000 in an about 10GHz RF band and large to some extent in 
the dielectric porcelain which consists of a presentation like the two above-mentioned patent 
disclosure official reports as to be sure as about 8000 The dielectric constant was as low as 
about 25, and there was a problem of being what cannot fill want of having a big dielectric 
constant, by having the higher unloaded Q which high performance-ization of communication 
equipment follows on progressing and the dielectric porcelain used for them is expected 
increasingly in recent years. 

This invention solves said problem and aims at obtaining the dielectric porcelain constituent by 
which has both high unloaded Q and a large dielectric constant also in a 10GHz RF band, and the 
temperature characteristic was stabilized. 
[The means for solving a technical problem] 

this invention person etc. solved said problem, in order to attain said object, as a result of 
repeating research wholeheartedly, by considering as the oxide constituent which contains Ba, 
Zn, Mg, nickel, Zr, and Ta at a specific rate, finds out that the object may be attained and came 
to complete this invention. That is, this inventions are less than [ 10mol% ] and a dielectric 
porcelain constituent which contains less than [ 10mol% ] as less than [ 10mol% ] and Zr02, and 
contains less than [ more than 1 9.0mol%24mol% ] as Ta 205 as NiO as less than [ 10mol% ] and 
MgO as less than [ more than 59.0mol%66.0mol% ] and ZnO as BaO. 

As for each component in this invention, it is desirable to use the oxide powder of about 99.9% of 
the weight of purity, respectively. If BaO is less than [ 59.0mol% ] or exceeds 66.0-mol%, 
unloaded Q will fall. If ZnO becomes more than 10mol%, unloaded Q will fall, if there is no ZnO, a 
dielectric constant will fall, or unloaded Q falls. Unloaded Q is low when a dielectric constant will 
fall if MgO becomes more than 10mol%, and there is no MgO. If NiO becomes more than 10mol%, 
unloaded Q will fall, and if there is no NiO, the temperature coefficient of resonance frequency 
will just become large too much, if a temperature coefficient will become large too much if Zr02 



exceeds ten-mol%, and there is no Zr02 — a dielectric constant — falling — Ta 205 — less 
than [ more than 19mol%24mol% ] — since unloaded Q falls if out of range The content range of 
each oxide is limited to said range. 

The raw material powder blended at such a rate is pure water. After carrying out wet blending 
for 10 to 20 hours using the ball which put into the pot made of resin and carried out resin 
coating, it dries at 100-150 degrees C for 1 to 3 hours. For example, the inside of an oxygen 
ambient atmosphere, Or temporary quenching is carried out at 1000-1300 degrees C into 
atmospheric air for 1 to 5 hours. A temporary-quenching object is ground to about 40-100 
meshes, for example, pressing is carried out by the pressure of 1-2kg/cm2 with a hydrostatic- 
pressure press, a pressing object is calcinated at 1450-1650 degrees C in an oxygen ambient 
atmosphere or atmospheric air for 2 to 10 hours, and a product is obtained. 
(Example) 

Next, the example of this invention is described. 

As one to example 9 raw material, it ****(ed), and with pure water, the raw material powder 
which these-****(ed) was put into the pot made of resin, and was mixed with a wet one for 16 
hours using the ball which carried out resin coating, respectively so that it might become a 
various presentation as whose presentation of product derivative porcelain shows each powder 
of the barium carbonate of 99.9 % of the weight of purity, a zinc oxide, a magnesium oxide, nickel 
oxide, zirconium oxide, and tantalum oxide in a table 1. After drying at 150 degrees C for 3 hours, 
temporary baking of this mixture was carried out at 1000-1200 degrees C into the oxygen 
ambient atmosphere for 2 hours. After having ground this temporary-quenching object, carrying 
out the particle size regulation through the screen of 42 meshes and fabricating the primary 
obtained powder by the pressure of 500kg/cm2 to a disk with a diameter [ of 10mm ], and a 
thickness of 5mm using metal mold, the hydrostatic-pressure press was carried out by the 
pressure of 2000kg/cm2, and it considered as the pressing object. Next, this Plastic solid was 
calcinated at 1500-1650 degrees C in the oxygen ambient atmosphere for 4 hours, and dielectric 
porcelain was obtained. 

The temperature coefficient (tauf) of the obtained dielectric porcelain (epsilonr), unloaded Q 
(Q0), and resonance frequency was measured in the frequency of about 10GHz by the dielectric 
cylinder resonator method. 
These results are shown in a table 1. 

The dielectric porcelain of the presentation shown in a table 1 like one to example of comparison 
10 example was manufactured, and various trials were performed like the example. These results 
are shown in a table 1 . 
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(Effect of the invention) 

Since it was made for this invention to contain Ba f Zn, Mg, nickel, Zr, Ta, etc. at a specific rate, 
both a dielectric constant and unloaded Q are excellent, as it said that the temperature 
characteristic was also stable, the dielectric porcelain constituent which is not in the former is 
obtained, and a very remarkable effect is accepted. 
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